Small aliphatic dicarboxylic acids inhibit renal uptake of administered mercury.
We evaluated the effects of pretreating rats intravenously with small aliphatic dicarboxylic acids on the renal disposition of injected inorganic mercury. Three different sets of experiments were carried out. When rats were pretreated with succinic acid, glutaric acid, or adipic acid 5 min prior to the injection of a 0.5-mumol/kg dose of mercuric chloride, there was a significant dose-dependent inhibitory effect on the renal disposition of mercury during the first hour after the administration of mercuric chloride. Both glutaric and adipic acid, at a dose of 1.0 mmol/kg, caused the greatest level of inhibition in the renal tubular uptake of inorganic mercury. By the end of the first hour after the injection of mercuric chloride, the renal burden of mercury in rats pretreated with either glutaric or adipic acid was 27-35% lower than in corresponding control rats. Malonic acid at a dose of 1.0 mmol/kg had no effect on the renal disposition of inorganic mercury. The inhibitory effect of succinic, glutaric, or adipic acid on the overall renal uptake of mercury was due to effects in both the cortex and outer stripe of the outer medulla. Findings from an experiment in which rats had their ureters ligated showed that the inhibitory effect of glutaric acid on the renal tubular uptake of mercury was due to inhibition of the uptake of mercury at the basolateral membrane. Our findings confirm that one of the mechanisms involved in the proximal tubular uptake of inorganic mercury is located on the basolateral membrane. According to findings from our previous studies, this mechanism appears to involve the activity of the organic anion transporter. The inhibitory effects of dicarboxylic acids on the renal tubular uptake of administered inorganic mercury, especially in rats whose ureters had been ligated, are consistent with the hypothesis that the organic anion transport system is involved in the basolateral uptake of inorganic mercury along the proximal tubule.